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(54) Title: A HIGH IMPEDANCE, LOW POLARIZATION CARDIAC ELECTRODE 
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(57) Abstract 



A layered electrode having a large tissue contact area of the portion of the electrode that is electrically active and providing low 
polarization losses, high pacing impedance and low chronic stimulation voltage. In a fundamental embodiment, the electrode tip has an outer 
layer of microporous material which is permeable to conductive body fluids which covers a layer of insulating material which is provided 
with at least one perforation through the thickness of the material. The at least one perforation provides a localized, high current density 
path. Both of these layers in turn cover the exterior surface of an electrically conductive, preferably metal, electrode body. The present 
invention is, in a preferred embodiment, a multiple layered device having, in sequence: a) an external layer promoting tissue attachment; b) 
a cell exclusion layer, which prevents tissue ingrowth into the subsequent underlying layers while allowing passage of conductive fluids; c) 
a third layer of substantially electrical insulating material with selected or tailored perforations or through holes which provide high current 
density paths; d) a fourth layer that contains an electrically conductive material of high surface area and e) a fifth metallic layer of a high 
surface area electrode. 
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(2) 2002-528235 

HfTOi] a) mmmt, 

c) ±fE^7L±M?LK*^-t. 

[liTO2] ooot-i.i^^-W-fy 
t°"^>x^^#t-r^, ffTO i Ei©ii„ 

[ffTO 3 ] SIlIl^ 5 . 0 h »51WIJ 8HREBB#£«« 

-ri.. iiTO2fEi£<DWSo 

[ffTO 4 ] e^H^M 5 . 0 #71/ h ^CDSffi WJ^[«J±l§fit^ffi« 

If TO l fE*c<Dltfe 

[if to 6 ] ^mmmit^ic^ mzo^v b^io^x h • » 

^H7-f7 r £ h £ If TO 1 !3^cD«ffi 0 

[|»TO7] lulHm«*^-tt^U^^feS. ffTO 1 SHtScOttSo 

[if to 8 ] tuiis^ 'jvB7 y jRaK u ?t?s§, §f to 7 $zm<Dnm 0 

[ffTO 9 ] MIH77 ^y U v &?LSC5j? 'Jrh77Moxf U £ 
. lfTO8fHtgO«fe 

[ffTO 10] tulH^?LKA^-^^0. 0 5 5mm*l«DJ?^ftS 

[1*111] IrffBmS^^-^^JO. 1 5mm5fcm<DmZ>-*:^Z>, 

iwto i iH«c^*fe 

[ffTO 1 2} ifliB«?Ut#^— teWO. 2 5mm^i|£Di?^Wr§, 

if to i tmconMo 

[ffTOi3] mwrnmitms, ooot-AiOAt^-^^-^f 

y tf- ^y^Mt £ , if TO l tEH^Hfe 
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(3) 2002-528235 

cit ^ 2 2 ] frffE#0B£»s Maajs 1*173 m&m is* 

Jll 8fEtS©«io 

[fit 2 3 ] ty IE3HJM ft7JJ$SJf &?LK # U -r h 7 7 /V^" n :c?- V y 
^ ft sftii 2 2 iBttomgo 

[WS&B 2 5 ] fufEMffl rt77J&S® *5 iiufem»« ©ff ^ 0 

[» 2 6 ] m^mmm fax&mm & x nmt mm%mm comz>- o 
i fE^comSo 
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(4) 002-528235 

&MBmmm*:mz-&. mass i fsmoTOo 

[H^2 9] a) i«#'J?^t 

3 0 ] tufE4>& < fe— (@<D^f Lti*?J 0 . 0 9 mm 2 jfe}gtD®fS 

2 9g2ffi<D«Ho 
2 9 HEitOltfe, 

[|f^ri3 7] a) Wfem^, 

[ft^3 si a) mmtnn. 
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(5) !&3t 2002-528235 

t>m o . o 9 mm 2 &T<D^m*m?%mi&<Dmji&m?%mnmznmm^ 

[fiw!4 o] a) mmtnt, 
to ±tmmtfm**^-?%*mmm(Dmwttn<Dm£, 

£. 
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(6) 2002-528235 

[0 0 0 1] 

^$£m&MW$1fe%iWM (implantable electrodes) 

fornix ^e, ^m^-^^mmmfD^mmmim-r^o 

[0 0 0 2] 

HH^F^tr-r-f (heart cavity) rtfcSRrtSnS^Krt^-Y^OIIIIg 
[0 0 0 3] 

fla«5>@ (depolarize) tStf^ft^tS i:?nfelf a:6»V\ 
ffitZmmi*. MWrnm (stimulus threshold) *^-rs 

[0 0 0 4] 

nSWSKMR* (current drain) Ka5#fl*ffc J tfc£?*5o <ICD®^ 

□ ^5 a l t t ^- x * — % (Dmmm s n% v ^ n t ih-t s c t « a 
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(7) mm 2002-528235 

[0 0 0 53 

A^l^^^^7LLTil^S (pericardial sack) -^©iMffi^ 

mmyuy? (exit block 

[0 0 0 6] 
[0 0 0 7] 

fcMm*?z>o MMi&mmz, mamm^m-ov—py* (sensing s 

ource impedance) Lfc*ffi|^JB«fcJ; DfrfeftSo j&t 
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(8) 'Wm 2002-528235 

[0 0 0 8] 

(implantation) Lfd£^:fc^T±#-f £s fff^Ofe, *®3c4$ 
Slifli (fibrous capsule) ©^£>£#t?fcOT&& 0 H 

[0 0 0 9] 

^(polarization loss) (i, »Wail^At^ISft 
[0 0 10] 

ParsonnetftJ;OTW3, 4 7 6, 1 1 6§»^i|a/cl 
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(9) fi?a 2002-528235 

^$£fgL/c^\ filF^UfM (chronic) fcr'affititeTTS C 
tfftfr-?fc 0 Parsonnet 0^ft^©/J^M?L^, fflli:l/J^l?Li: 

[0 0 1 1 ] 

«tlfeP a r s o n n e t ^HtM^, ''fe^Wgft©«ffl«l ( 
Stimulating Electrode With Low Energ 
y Consumption)" (Ig^&cfc cJ^^^^H? [Medical a 
nd Biological Engineering], 1 9 7 3^9^, H 
6 5 9-6 6 01) t^^nfcfiS:^1oV>TF. Hof fraanntit) IPJtj^ 
nfco dCT^fg^nfel^ftlTO^ jcOParsonne t^f+al^^^bT 

[0 0 12] 

Stoke s^^T£^Sr#f*lg5, 2 8 2, 8 4 4^£tt\ «8e^O|H 
«cD^ft«^^^tlTt/^o {£V^ffiI^^«T^< Stoke s^ti, 
P a r s o n n e t^t|WU§^ IKW^M^tHr^f ffl^t 
^ttl^o Sfe, JttBt?feP a r s o n n e t StHUBt t IS|«^/J>^JL)gr# 
^^^F^liT--i'li^ (cavi tysheath) ^fffltSc^T\ fgl^» 
tjai^^n^o »«±©IIM^I^<, ±fdS t o k e s 
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(10) ^2 0 0 2-528 2-3 5 

[0 0 1 3 ] 

Kmmtm 4 , Oil, 8 6 I -^fel^T E n g e r 7L«^{fJPj{*£«x. 
Z5ffimmmm%:£M'?Z>£tm<, M®A* (ingress) ^s&s-r 

[0 0 14] 

^H#l^ll4 , 2 8 1, 6 6 9^l|51/^M acGregorii, ^{|ij?LK^ 

§o t»Lt,fcnn «^*3v^Tafe#^n/c«rt^s«7t (tissue 

ingrowth structure) ft^lH^tlSo ^fe. ^C^^r^M^ 
^^IS^Mli«{gV^ v »1^5S«-r^o L^LEnger £\5\ffil^ Mac 
G r e g o r ©^©WfLtCin^ ^J^Ofc^cOM^SOffi^^^ 

[0 0 1 5] 

D a h 1 l?^-r£^H#t£J§5, 0 9 0, 4 2 2 ^-kZ&'^Tte, fSllf*^ 

ra^n-r^So Dah ^m^m^rct^icmnmt^jm^v^ 
mmt(Dmm^m.^Th^o bus hizn-r^mm^ms, 6 o 9, 622 

(Dm^^^mm^^mm-^ < jfiUM^st^BSFit-r s awn 0 ^ ^ a 

[0 0 16] 
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(11) #1200 2-5 28 2 3 5 

(macroporous) CD#?L (fe b< *WTS^flIWfc«^ 
[0 0 17] 

tcjg l /c/j^£D»?L^^. miM^ii . ©j^mo 2 m t b raws 

»=&«3i-r^<S»«*©SEffi«*a:3B (enhance) "l"§fLM#M> » 
[0 0 18] 

[0 0 19] 



-11- 



(12) f#iS2 002-528235 

[0 0 2 0] 

IfflWlS/ffliFl^y^- (chronic electrode t 
o tissue impedance) ?kWiW§~%> t^K^ 5 . 0 h*7i£§ 
©S^W$ [ Mfl!H: (chronic st imulationvol tage) 

a) Mtttt^Mir^lOJl b) WttijfE^tDiiia^fF^-rs-^ 

^m^t^ < mzznxitm&i'Ef&'Z nr^mu u < unmi^m*. rem 

«lliyiW^LtWL^\ &rcW8rt*\Z "Xtl— (cover 
[0 0 2 1] 

nfett®^«-T §^ffl^Rr^«^y^-V (implantable in 
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(13) 1#S2 002-528235 

sulatedelectrical wire) Tfe£ 0 ±IE1ii5ft$IKfte: x ± 
fH^-^^^ffl^Mmy-f^^M^m?^ (electronic flow 

vmmiz, mfr%nffimhi$^&mmmmm^<i$¥m c i n t e r f a c 

e) TffeSo 
[0 0 2 2] 

am, «^M^njf^->'>^ffl»fi2 0TOi^^fe§o 
mm 2 a, #{#M»jiS[-r s ^- ^ > ^^sts t l < t±^jssts§ 3 1 ja&mt 6 

[0 0 2 3] 

(ETFE) ££©SSUfc»J6«l TtiDn^^tl 6£ 
D Aftfcfi!«ffl5fcXg* lOtit) iJ/^^^o J¥f!H* 8 « N J 1 2 

i^-xigi stiwtns, *jssg7*y^u i 4<DmmMzt^-x 
mmi sicmmt^<, ra— osawai 2^sn5, ^#jh{*8«. fct 

e p) *ff©ffiic©jafKft^#:3g'&#^i:*n»ao i^w^f ep^ k 

or ton F E P7Mn^'J-7 • 7^MtLT-a-^t-^ Wa 
ynetQNorton Performance Plasties^?! A# 
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(14) ^2 0 0 2-5 2 8 2 3 5 

[0 0 2 4) 

* 3 2 ©«IO^^i^f#§ 0 -N-XH^l 8©S1K 

%:<t f@0§??L& L < i&MJL 5 2 £M^3§P?Uf 3 6 ^fBttft&fcfcf L 
TSB8£©m7LSUS 2 6 ic «fc D A^-Sti5. M?L 5 2 ^?US 3 6 

[0 0 2 5] 

mim 3 6 swmi 2 6 1 * 0 w«fs^ u < fc*iK§s*i»s d 
^?l«3 6Mfbt^xiii 8 tns&ftfc&tt (bond) sns^ 

o 

[0 0 2 6] 

13 2^P>feSIts J*cffefc«e P T F E 3 4 fre>J&&fflQ&m £ £<£ 

wfc«sttfeftft©«^sfiScsji 3 6 tc x d * ti*— ^ mm 3 6 litem 
^mmwm^wsjinm 3 8Mif4otaD*^m a 3 8 HftuagHSJi-? 

[0 0 2 7] 

±3®o«]< , ^-x^iii 1 8 &&mMi.*Mmmsj&&&m 3 2 -eaaisn 

£fcl±, 90%/10%Pt/I r S ffOiHf ^isiA^f^nsnn 
^;M^M#JS 3 2 ii^&^t®^ (high surface a 
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(15) i!2002-52823 5 

?U >(DmZ%:^Z> 9 0 %/ 1 0%Pt/I r -^OfS/J^jWtf StlSo ^ 
»1S3 2CDj£^^«OT#^^L<^^^Uv (carboniz 
ed polymer) tfifiE D , #? ii^WJ^feV^T £ titemmftm e P T F E 
!3 4T^§o i&&£jg3 4&, it^'J-?™^i§ 0 C £Dj^fS?£±S e P T F 
EI3 4«u ±fH3-r;M^{*tC43ttSM?«?^ (electron curr 
e n t flow) i}^m.<D^f ^Z/MtfH (ionic current flo 

w) -\tmwi-t%>cD%;mm~rz> 0 ^<Dm^m±, mfctm&ir&mmme pt 

F E (D^t^WWWMT^^o C <D£&SS£«*> L < teWfttiM o r 
t imerWaiW5, 5 6 0, 9 8 6 ^fc^^JSSftStf, K# 

<Dj&l3M< : 1) f-7°iiiain-7^iL, 0. 2 8mmT?tt4<0. 14m 
mtAW^- bQJL-zn, 2) ^~y°H2. 5 ~ 1 ©3£#W3RJtfcTlfcfir[Rlfc:43 
^T2STO< iS0tS#?tu 3) @#»3S$nfe-r— ^tt^fe:, JBEiSiS 

[0 0 2 8] 

H3fc^£ftfcaK. ^3ItL<tt*;^3 6^a»tt^ c 'J^#^feb< tern 
mftm ePTFEf34 W> 3 M 3 6 fci\ ffift<D3S«Jfc£#3i£# 

— <B<0M?L5 2^f^.T^So ^iffeGt$Jfc*5V>TS3 6&, ^?Lfc L < 
©#5£<DBE?iJfe b < >*^Ji£*S^©JtM?L*ffiAfe F E P T&£ 0 

C<Djf3g3 6«:, ±ffi^fc«fct)i^*n««JiHa»*lift#, »«ePT 
F EJS 3 4^*^bTH3 4*##*^tE5CWtC«S»rSo IBt&^L/^ 
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(16) ^200 2-5 28 2 3 5 

*&M3fWSIi**^fiRt-«<l fcT*$Sc itfcBT?iB?L (aperture) tti, 

(hole). §??L (perforation) fciJLSCfSM ( p o r o u 

s area) ^LT^^£tl&o 
[0 0 2 9] 

OHt«ffl#ISe*W'rS e P T F EA^M^nS. ^$JM^O*ffljM#Jj£5&, 

£>/££ 0 COjgM:&J3. 0 5^ny»W«fi^ (mean f ibr 
i 1 length) fc^TfSA^ ^iSIBHM 1 . 0 ^ *nV5fc»iT?a& 5 , IS 

(om&&, l ^P>7!rM**j2 5 5^nyj$s„ 
[0 0 3 0] 

, #aifls©sa^i&si-^<f9th^n^^sii*ffl«5g%*'rs e p t fe^m 
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(17) 1$S2 0 0 2-5 2 8 2 3 5 

[0 0 3 1] 

0 3 A HI 3 Olfr® £ £ D , S M^SiWff #I«J 

5 7K<fct) ii^tlSo 3 9 ttJfM^ti, ffl[M<Dfflm 

, tffm&ti&S&MVm 3 2 *3«fctf JffiB£«tt<!D ePTFE!34 ±£M12*1 
[0 0 3 2] 

0¥^Mftl^W5mieP T F E©»rW*BK-r*^^fc. M7L5 

*r s ^ ei ©jpm4>& c omommic n bra Baste & e> * £ ^ti§o 

?L«CDe P T F E*£E*63fi^LT^««:gRLKfS«*ffi«'rScl fcfci\ Sea 
nt 1 eburyfWUiW5, 0 3 2, 4 4 5-5§fcl£ t)ft/^*l« 

TePTFE (Djinm^tU(Dmm^,m^ytmr^-yj-vmjimm 5 3 t&mtetr 

[0 0 3 3] 
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(18) ^2 0 0 2-5 2 8 2 3 5 

mmmfaj5j%mm 4 0 %:^&mmm$> l < ^^-cd^&s Gore ^>rrr 
%%:mm$M 3 , 953, 5 6 6 ^zzs^mm^m 4 , 1 87, 390 -?§- ©1% 

-r^m<Dmwm^v^h^y;^u^u^un (e ptf e) T*&%t>\ 

§£i:^LTi/^ 0 e PT F EtcM-rsMfL^-rXtiSt— jfS^tn^s W 
M^^ePTFE#||^ ^3. 0 5^D>i^^ §Rfik:M5 0^ 
[0 0 3 4] 

¥^'J«t:K? &3fcB#fFfg 5 , 7 4 7, 1 2 8 ^COm 6 «8, H 1 9 ~ 3 7 fi= 
[0 0 3 5] 

±ia«B« L < te#^-OMMJI 3 8 "?LKP 

T F EM*5*^©ia3t^" i:^nfc^H#fFm5, 4 7 6, 5 8 9^33 
V^TB a c i n o IZ <£ t»^^nft^©-gP*fiJffl"rS3b^ IfflH^/cM 
LfcC £&c£D*^ffl»ffncOT2n& 0 B a c i n o <OT?£k:3o^T&. M 

U>(DW£&W&B (coagulated dispersion)^ LTlll^ 
Mi^TO^M^ (E x x o ntttc J: DM^tlfe) I s o p 
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(19) ^2 0 0 2-5 2 8 2 3 5 

0. 12 7—1. 0 1 6mm (5 — 4 0 (m i 1 ) ) &£££n&o 
ftfc^-T/fci. 7E©#B©1. 5~5^tI^^I»2ftl» 0 ±Effmi&»J 

/^^©^©fcfcWl 0 : 1 — 1 00 : K JffiBfc:i4 3 5 : 1 £%S£n^ t>© 
1.5: i*iicDtk^iT*sa*nSo 

[0 0 3 6] 

^fflo^& < £ t> i . 5 fg, rate ^6~i5 «?«t#^i^fc3g#i8sss ns- 

[0 0 3 7] 

£tf»»JS) ©flUgfc^ ±}£©B a c i n o 0^©»Ofr©©Pg*J|fr&-£ 

§LtT«ti§o st»*^*rsrci6k:±aaaiflaffirt^s«»«, 1215 

itfl3©ffiOn-7^B a c i n o<Dl$&i<Dttnt&&-ZtlZ>tgk\z 1 : 1 
&*)3:^< l. 5:i «k t)/^**S#i^3SJt3*s^t" S±iBOSI 2 cDg^i*!© 

[0 0 3 8] 

xt>mo'p-& < t fe 1 . 5 te-eiffjsfcte 6 - 1 5 3 2 7 °cjm<Dmgrem 
^-n ir] u. s#m sna smf& ©a^- ft & * ism* frj ©« & »j $ 

[0 0 3 9] 
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(20) 2002-528235 

mm 5 4^ iSMi3 2 (1213) (DgIWSSi©^tt^*^-t§|]fflI 

^>o *^0-r>WX^, (HJ^M?L^t"^>^0. lmm~0. 3 4mm©E 
^l^JST^) IfrO. 0 0 8 — 0. 0 9mm2, »ltao. 015 — 0. 07 

mm2 (DffimvmmmftmiL. i?L!)L<am«5 6m5 0 ^mm? 

L < &¥®^£43^T&ilt?rW 5 0 ^?LtT& d J; D . ZE5t%iI?LMIi 
[0 0 4 0] 
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(21) 2002-528235 

>tf— ^VXfc!fiWI'rsgP?Lfeb<H:IB5?L3&WrSo SMtLT, CO^ 

5o JftO. 5~10mm2, fcF5StC&$J 1 . 5 — 5. 0m 

[0 0 4 1] 

^anssM^^ria 4 b «min£;<fcM 4 c oiafliffii^^^n^D < , 

D33<fcUF0 4 Ete^StifcfcK 1 lM£^?SU?MfflifccD^7L5 2, *5£t>\ 04 
[0 0 4 2] 

SSfflF f 37afiScftil4 0^3<fctj^#tte>nfc«»Jl3 8fct, 3&iIffl0^B6 0 
il3 8±lilfit^i6^n§o 3MtDS3 6. 3 8 fc^tf 4 0 

1136 zmmisTmrnrnm e 2 c tic& 0 , ^jmi^oe d t?*b 

It^^nSo ffiS&jg&RTSK ePTFE!34 -??ifcS«*mi4, I'-lffc: 
tiMItl 3 2 ^rfi» ^fc-<-Xm® 1 8 & 4 M<DM 3 4, 3 6. 3 8 33 £tf 
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(22) 2002-528235 

itm^MUg 3 6 a^-xtg i s (D-mm^m 3 2 ^j^mokmis^m 

3 2aP55-*i68^.T3S#t"So ^n?>tD3fi(Dji3 6, 3 8*«ttf 4 Oti^fc^ K 
3S©Jf 3 6. 3 8feJ:tf 4 Ofe^tM— 8©@DK:PT F E$£&&6 

4 (W. L. Gore and Associates^ Flagstaff, 

tv Vi-my *mm?2> c tt^-xii 1 8 ta^nso 

[0 0 4 3] 

±fET-tz>7ykm^ TOWS 2 2fc^T*5ltWltelMl3 6^j±liLE.O 

6. 38*3^15 40 itmzmfo 6 7 com d t*sj d as*. t>ti% o mcmmtn 1 8 

:J3<fctfSKWfcKJR3fe9tPTF EI3 4 fct N -IW±OltL<li^^3 6, 

3 8 feb<«4 o{a^;^n§o ii^e^s ±i2SfSffl»&*j (&l<& 

y^f-Y) 6 4*W£?nT!&^, *«H:«ri& 6 6 00 0*^00*1!^. sn^o 02 
A $3 J; tf m 6 ^#M-T § s mWWl L < 12tt, 
M^ffiMM 2 2 ±T? 3 S<Djg 3 6 . 3 8feitf4 0OHts lO, ^-Xfll 8 
(Omm&ft±te.WMt£tl& 0 ^-XMl 8±fe<fctf3a©«3 6. 3 8 

x^-y^i 2 wmfffiR 2 2 F*g-e?siB*ns c t k & k> mm*° v vttx v —y 8 
*±E^-xtti!:stts B H6ki3S«nfesn<s witi© 3 a©JS 3 6 „ 3 8 

0. 0 8mm*it'S5o fi&©SIM$Jfc::|3^T»2* 7 OttO. 09mmm 0 
. lmmlt 0. 1 5mm*S, *fct±0. 2 5 mm?fe$i££nt#£ ( , gFffiH 

CO 0 4 4] 
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■fe-f" hV-rV ^A (ducosate sodium (DSS)) £>L< fcfc^O 

• ji (pva) ft^©-fb^Mftji©^{«hv^tfp.nSo 

[0 0 4 5] 

^mmz^mm^nrcmm^mmm^^nmm Cc a n i n 

e a n i ma 1 ) T?©13SLT?#5*lfco »^H^cDD-i:^^$5V^r$iJM« 
Wffi«±H3fc:3S*tife5P<«KS*4a, Pt/I r^#©^-Xiil 8, X 
Affirm 3 2_h^M^tlfc^MP t/I r#JS$M«$«, K e t j e nUft 
WJR^SSIe P T F E^m^'J VjS^3 4, 2 4 0^oy(0«frf||iD5l(0 
^?L%fi^feF E PI3 6, fc«fctf. AtfWrt^ J5S(gO/cJ6© e 

P T F ESW^3 8fe«fctf 4 0£r# *.TWc 0 ±|B«ffittH 5 fcitfH 6 ICp 

vA©»«nfco cwt e p t f E^^-$nfcii»-i'yy 
d tf;v • r/l/n—jwcaaiu 2 %<d p v a/tR^^sm^ c tt-li 

%ffiB8S?SfciRai*n, mzmmykvmm^&ffiWLTi&m pva l?c 

o 

[0 0 4 6] 

-J ? C^dS^S (right ventricular apex) Izffi. < ffi 
KStlfeEfj&TM edtronic Model 5311 B-^— • 
xA^«f«gt<fctii|5^^nfciEm^:-r-^l±, (0. 5 5 Uf^WMBT?) 0 
. 2 >V^«EB8fllfc 1,3 7 3^--AO^— >^^7 • Vtf— ^ 

Lfco mm^ttfi©^- ^ t±. 9 0S HfiDBBfcfcS D WfcftjfciKlftSn 
fc 0 ^TcDT^-^lKftcDr^ 0. 5 5y©0/Vl/XST?S13£*nfc*!]»[WEt4« 
1 ^b^^^O. IO, -s—»^ • ^>tf-#>Xi;£i#^ 1 , 3 0 0t 
-AiU^t^ofeo 9O0gT\ gSHWfciaHtffifci: 0 . 6 H^D, 

• -rvtr— 1,515 t-^ofto H7 mm&3 5 0 
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-^-nrc^— > >-^-.^f-> tr— 1-- 8-5-2 -^-—A-e^-^-fc-o - 

[0 0 4 7] 

t±x tgt&ffi^™E*-r>WX^li-r§MtS»^C EN/CENELE C^ff 
tg^V— 7 (CEN/CLC J WG A I MD) mMmfaMMp r E N 4 5 5 

02,^2gi5 N ^6. 2. i. 3W<d ''mm^—yyv - ^y^-^^co^m 

(standards document CEN/CENELEC Joi 
nt Working Group on Active Implantab 
le Medical Devices (CEN/CLO JWG AIMO) 
Draft European Standard p r EN 45502, 
part 2, section 6. 2. 1. 3,"Determinati 
on of the unipolar pacing impedance" 

) fcr+^HcfB^ nr siitst, JifB^feitfSi^TO (indif 

ferent electrode) ^KOtT^^rt^ffiA^ni) t^t, 4 
[0 0 4 8] 

*56Wo«^iflfi«!i*Bi d An fcffit© # yoiiic is lx^~ */ y ? • -< > \> 
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6 . 2 . 1 . l mffiBfo<Dlg&i ( R c ) «k i/Z/#-^-y 
X (Z P ) 

6. 2. 1. lf£&&# 

to. 9g/i±o. 5%(Dt&kmmte£bi/$^u—hzti& 0 mm*. m& 

6. 2. 1. 2«R#fl:©ffi#L (R c ) 

6. 2. l. 3#gii^-^>^ • (Zp) oMfe 

[0 0 4 9] 

WKft-s-: • -Otf-^ti, 6. 2. i. liET^Sftfetfckigfc 

tfctitt^^ < mtztmzt3\ 'ht£ < t±T?#&v\, ±fu:/u- htmsn 

[0 0 5 0] 

±fH«Mtpg7°l--h^j;t>ffM^n^M?iJ[H]|^«, 0. 5ms±0. 0 5m 
s £D#^K43cJ;tf 4 V±0. 1 V©SeO/WX*^"r^<||fi|f*nfe«^ 
M^fiESItcg^^nSo W5ft Hi. 10 2*± 2 fcffiJjiSgfciSS^JEBgTfc 
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[0 0 5 1] 



jldt \V 2 dt 



[0 0 5 2] 

0 8tCa^£ftfe*llK. f>n73-yi 0 0tt2OOftWl 10 2^3cfc 
l»-¥^;VU 2 1 0 4^t§c *&S#^£fi5t§§ 1 0 6ti, JIilS 1 1 0*J«fctf 
/lrt/X3FSSH#W 1 1 2^f§|iJMf 1 0 8^tSo ^^VX^Il 1 Ott 
4 . 0 h ± 0 . 1 tffo h T*& t) , K-o, ^/VX#$^B# R3 1 1 2 & 0 . 5ms 
±0. 0 5msT?$5. 1 1 4 Ml 1 8 tfT&SIStlfee— * 

1 i eoi&^^fcttK^nSo t:— a i i ertteau muy\/— v 1 2 o$s&. 

4 OmmOffil 2 4?:tU _hI5Jsg|57V— h & 5 OmmOll 26^ 
ft5o 2tS{O^I/-b 1 2 Ofe«fctfl 22(i, 6 0 mm<DM»1SgH 1 2 8 
*ttSo 13 014s 10 A± 2 %©4S?&^-rSo 

[0 0 5 3] 

m—ommz-'&s ammmwm prEN4 5 5 0 2, ^2^ i6. 2. 1. 
3 so „ t°xb • ^— • 7-^77^ b^ox^-yta Das^sn 
So • ja^, 4. o^vvb^^tf 0. 5 = u 

o C©S!l^^^$n#§Di:0(DM^#^fiS£g&t±. Medtronic M 
o d e 1 5 3 11 B^—»? • ^XfiM§5tS§o C<Dm^£.fitf&&, 
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mm t tm l t s m^hsrj^^t s ±t^- x p< - * © r n i® u#& 0 

[0 0 5 4] 

5o (3EB5E C G^^^ffiMLfciWfiOfiTfe^tfQR S mm<omtic * 
til^MO ^ffiSHE*^-i"S«:»&fctt, (consistent 
capture) =£IS#LfcS&0*EEtf»Sre«>£ftSo -llgJ:[±, 5 

H i-X±cD#OTP B 1 D M; £ tit V >3 % e. H_hIBIffi^iSif47fe§ 0 £f* 

[0 0 5 5] 
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[gin 

[0 2] 

m 2 a-3 

hi 2 ai±, mmmtt^T&m 2 (DftmmMmmm~?z>m^WTmmT*&& 0 

[03] 
[S3 A] 

[0 4 A] 

04 Alt 'Pte < £ fe— . (l<DSiiBB?L*#*r s±fe**S«fliO^ 3 <0&RM<D 
[H4 B] 

[04 C] 

[BUD] 

[0 4 E] 

0 4 e nfmffmmfc&tfzm*<DMiL*> l < (i^fu^->©i!ffiif 

[04 F] 
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[04 G] 

[0 5] 
[06] 
[0 7] 

[0 8] 

^ < ABM ?ns^igi©w@T$ s o 
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[03] 



[0 3 A] 
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CH4 B3 
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[in 4 d: 



CE4 E] 



cm 4 
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